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ABSTRACT 

A heat recovery ventilator for use in ventilating a building, 
the ventilator having a single two-position damper operable such that in 
one damper position, heat is exchanged between a first flow of fresh air 
passing through the first path and a second flow of exhaust air passing 
through the second air path. When placed in the second damper position, 
fresh air is blocked from entering the ventilator and exhaust air is 
recirculated, passing tiirough both air paths, and exiting through the fresh 
air oudel. In this mode of operation, exhaust air is inhibited from exiting 
through the exhaust outiet due to the relative pressures within the 
ventilator, diereby inhibiting the formation of a negative pressme within 
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HELD OF THE INVENTION 

The present invention relates to a heat recovery ventilator 
(HRV) which is used to transfer heat from warm stale air exiting a 
building to cool fresh air entering the building. More particularly; the 
5 present invention comprises an HRV which employs a single two position 

damper and balanced internal pressure to defrost the ventilator in cold 
weather without creating a negative pressure in the building. 

BACKGROUND OF THE INVENTION 

10 Heat recovery ventilators or HRVs are faiown. In recent 

years, building construction practice standards have become increasingly 
more rigid in light of a greater public awareness of environmental 
concerns and a desire for improved eneigy efficiency. Particularly in 
colder climates^ eneigy efficient buildings are in demand in light of 

IS escalating eneigy cosis and a desire for responsible use of eneigy 

resources. In Canada, this demand has led to the development a 
benchmaric building practice and standard known as R2000. R2000 
defines a set of guidelines and practices that a builder follows to ensure !l 1 

that the resulting structure is well insulated, eneigy efficient and, \ 

20 substantially air tight, i.e. - designed to nunimize air 

infiltration/exfiltration through windows, doors and cracks. 



odours, germs and depletion of oxygen through normal breathing result 



Oisie concein, w;itl^ eneigy, efficient buildings ^uch as the 
R2000 structure is that since the buildings are designed to substantially 
25 eliminate air inffltration^xfiltratiofl, ftciors such as cooking and body 
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is poor indoor air quality. Occupants subjected to poor quality air 
conditions often complain of frequent Ulness or excessive &tigue. 
Further, modem day construction practices employ a wide range of 
materials and chemicals which tend to contradict these environmentaUy 
responsible/eneigy efficient intentions. A multitude of modtm day 
materials are employed regularly that have been found to be potentially 
toxic if allowed to accumulate in the air within a buildiqg, for example: 
dry wall jdnt compound used in finishiiig walls; synthetic fibres in new 
carpeting can slowly emit gases into a occupied space; construction 
adhesives; and paint chemicals aie capable of off gassing years after th^ 
are installed. Also, in many locations a risk exists that Radon gas will 
seep into the basement or other substiiictuies of a buildiqg. 

In (mler to ensure adequate removal <tf the above-mentioned 
conditions/substances which detract ftom air quality, HRVs were 
devdqied to simultaneously exhaust stale air fitom building spaces and 
iqdace it with fiesh air at a controlled rate without a substantial loss of 
heat enexgy. Conventional HRVs ^ically comprise: a housing; at least 
one air to air heat exchanger core; a blower; a stale air passage; a fiesh 
air passage; and appropriate stale and fresh air inlets and outlets. When 
die building is b&ng heated, by a furnace for example, the heat exchanger 
core is used to transfer waste heat fipom the exhausted warm stale air to 
the incoming copier fresh air, .without th^ fiesh and stale airflows mixing. 
When the buildiqg is being cooled, by an air conditioner for example, 
heat eneigy is transferred from the incoming warmer fresh air to die 
exhausted cooler stale air. In this regard, HRVs provide a means to 
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continually supply a building with fresh air in a relatively eneigy efficient 
manner. 

When an HRV is used during the heating cf a buildiqg in 
5 a cold dimate, the stale air processed by the HRV usually contains a 

certain amount of moisture* One common problem encountered in these 
conditions is fliat the mdst stale air can condense snd/ot freeze as heat is 
transferred from it within the HRV. This undesirable situation results in 
a decrease in die heat transfi^r efficien(y of the HRV and, in extreme 
10 cases* can result in blockage ci the exhaust path and/or damage to the 

HRV. 

Previous attempts have been made to omncome the above- 
identified problem of condensation and/or freezing O^^naiter refanred 
IS to as 'frosting')- One prior art solution was to install a thermostatically 

controlled electric reheat cdl in ^diaust air path. Several disadvantages 
result when employing this typ^ of solution. In parttcular, electrical 
heatiqg coils are costly to operate and decrease the overall eneigy 
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warm stale air through the frosted passage in the heat exchange core prior 
to ^austing it, Hiis method is typically accomplished with dampers 
which block the supply of incoming fresh air and cause the warm stale air 
2S to pass through both passages the heat exchanger to defrost the HRV. 

In this mode of operation, no fresh air is available to replace the 
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efficiency of die HRV f^^-^:^^^ 



Another method ot ddrosdqg an HRV is to drculate the :y 




exhausted stale air, leading to the creation of a negative pressure in the 
buildipg relative to the exterior atmospheric pressure. This negative 
pressure may cause undesirable infiltration through doors, windows and 
crad£5. An even greater concern is that such a negative pressure can 
create a badodraft in the flue ducdng of gas or oil fired heating equipment 
which can lead to combustion gases enteriiig the buildiqg. Further to this 
end, the presently proposed 1995 amendments to the Canadian National 
Building Code, developed by National Research Council of Canada, 
specifically prohibit whole house depressurizadon. 

U.S. Patent 5,193,610 to Morissette et al. teaches a prior art 
method of defirosting an HRV which avoids formation of the above- 
described negative pressure situation. In this reference, two dampers are 
employed with the first damper being used to redirect warm stale air to 
both the fresh air inlet and the exhaust air inlet of the heat exchanger. 
The second damper simultaneously blocks the stale air outlet and redirects 
die stale air leaving the heat exchanger to the fresh air outlet to prevent 
any stale air exiting die building dirougji the HRV. In this mode of 
operation, die HRV redrculates stale air to defrost die heat exdian^. 

One problem widi diis type of anangement is diat die 
damper assemblies are costiy to manu&cture as each requires a motor, a 
damper gate, air seals and some type of control means. In some 
instances, the damper assemblies only include a single motor and a 
mechanical linkage is employed to operate multiple damper gates, but dus 
is still relatively ea^nsive to nianufiu:ture. Also, in either situation, eadi 



damper constitutes a moving part and an increase in the number of 
moving parts increases the likelih od that the HRV will suffer a 
mechanical Mure at some point in its lifetime. 

Another problem associated with conventional HRVs is that 
the blower assembly is usually difScult to access for required maintenance 
purposes and thus, preventative maintenance of the HRV may not easily 
be performed by the building occupant. This can lead to failure of thie 
HRV and/or an accumulatioQ of dust, etc. within it. . 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a novel 
heat recovery ventilator which obviates or mitigates at least one of the 
above-mentioned disadvantages of the prior art. 

According to a first aspect of the present invention, there is 
provided a heat recovery ventilator for transferring heat between a first 
airflow and a second airflow conq>rising: a housing; a first air passage 
defined between a first inlet and a first outlet; a second air passi^ 
defined between a second inlet and a second outlet; a heat transfer means 
to transfer heat between airflows in said first and second air passages; a 
blower means to induce said first and second airflows; a damper means 
comprising a gate movable between a first damper position in which said 
first and se(^nd sdrflows,pf^a th said heat transfer means and said 
first and second air passages respectively and a second damper position 
wherein said first inlet is blocked and where substantially all of said 
second airflow air is redirected firom said heat transfer means to said first 
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passage adjacent said blocked first inlet, said redirected second airflow 
passing through said heat transfer means to defrost said heat transfer 
means and then exiting said first outlet; and a control means to control 
said damper means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be 
described, by way of example only, with reference to the attached 
Rgures, in ixdiich: 

Figure 1 shows a perspective view an HRV with a heat 
exchange portion esqploded from a blower portion; 

Figure 2 shows a perspective view of die HRV of Figure 1 
wherein a blower assembly is beix^ installed; 

Figure 3 shows a detail of tiie track which receives the 
Uower assembly of Rgure 2 in the HRV; 

Figure 4 shows an exploded view of die HRV witii the 
blower assembly, heat exchange core and damper removed; 

Figure 5 shows a section taken aloqg line A-A of Figure 1 
of tfie heat exchai^ core portion of tfie HRV showiqg tiie airflows in a 
ventilation mode; 

Figure 6 shows a section taken along line B-B of Figure 1 
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Figuie 8 shows a section taken aloi% line B-B of Hguite 1 
showing the airflows in the defrost mode; 

Figure 9 shows a perspective and partially cut-away view of 
an HRV in accordance with another embodiment of the present invention 
when operating in a ventilation mode; and 

Rgure 10 shows a perspective and partially cut-away view 
of the HRV of Hguie 9 during operation in a defrost mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a heat recovery ventilator (HRV) in 
accordance with a preferred embodiment of the present invention, 
indicated generally at 10. As can be seen in the Figure, HRV 10 includes 
ahousi^g 14 hacviqg a pair of inclined frees IS aloqg the tq> length of the 
housing. Each free IS is provided with a pair of connectors 17, each of 
which surround an aperture into compartments within housing 14, thereby 
d^efining a pair of inlets and a pair of outlets. A door 16, best seen in 
Figure 4, closes housiqg 14 and seals HRV 10 to inhibit air 
infiltration/exfiltration when HRV 10 is in use. 
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A first airflow path 18 is defined between a first inlet 22 and 
a first outlet 26. Similar^, a second airflow path 30 is defined between 
a second inlet 36 and a second outlet 40. First airflow patt 18 is 
identified in Bgpi^ !j and ,6..Yfith dashed pnpws and second airflow: pBjii 
30 is identified in the same Figures with solid, heavy arrows. Each of 
these paths will be described in greater detail below. Under normal 
conditions, the airflow through first airflow path 18 usually comprises 
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fresh air from the ext^or of a building and the airflow through second 
airflow path 30 comprises stale air from the building interior. 

Blower assembly 44 is provided as a means of inducing an 
airflow in both first and second aiiflow paths 18 and 30. As best seen in 
Kgure 4, blower assembly 44 comprises a mounting frame 48 hsmng 
intersecting horizontal and vertical plates to which two blow^ housings 
S2a, 52b are affixed. A motor 56 is also fixed to mounting frame 48 and 
drives both blower housing 52a and 52b. If desired, motor 56 may be 
variable speed to allow HRV 10 to operate at a variety of speeds. 

Housing 14 includes four slider tracks 60, one on each side 
wall (60a, 60b), one on the base (60c) and one (60d) on the central, 
vertical dividing wall 61 which depends from the top of housing 14. Hie 
slider tracks 60 are operable to slidably receive the edges of the horizontal 
and vertical plates Gt mounting firame 48, as shown in detail in Figure 3, 
such tiiat blower assembly 44 is installed in housing 14 fay sliding 
mounting frame 48 into slider tracks 60 at the firont of housing 14. 
Blower assembly 44 is tiien slid further into housing 14 on slider tracks 
60 until it is in the position shown in Figure 1. Removal of blower 
assembly 44, for maintenance or cleaning, is accomplished by reversing 
the above-mentioned procedure. 

HRV 10 employs a known multi-plate air to air heat 
exchanger core 64, such as those manufactured by Nutech Energy 
Systems Inc., 511 McCormick Blvd., London, Ontario, Canada. Heat 
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exdianger coie 64, which in the preferred embodiment is substantially 
cubical, includes a set of slider edges such that heat exchanger core 64 
can also be slidably inserted in, and removed from, the forward portion 
of housii^ 14 once blower assembly 44 has been installed. As with 
5 blower assembly 44, the slidable mounting of heat exchanger core 64 

allows quick installation and removal for both maintenance and deaniqg 
puiposes. 

As shown the Figures, heat exchanger core 64 is oriented 
10 such that two of its fiices, the inlet feces, are substantially parallel to 

inclined faces 15. This feature assists in reducing the pressure losses 
within the HRV fay reducing the number of bends the airflows would 
otherwise have to tnn^erse. 

15 As best seen in Rguie 2, housing 14 also indudes a lateral 

divider wall 68 which depends from the top of housing 14 to slider tracks 
60a and 60b. Divider wall 68 also indudes a triangular aperture through 
whidi blower assembly 44 passes as it is slid into the rear of housing 44 
and i^nst which heat exdiai^r core 64 abuts in a sealing nuuwer when 

20 heat exchanger core 64 is inserted into housing 14. 

As best shown in Figure 1, when blower assembly 44 and 
heat exchanger core 64 are in place, th^ cooperate with central divider 
wall 61 and lateral divider wall 68 to form six substantially isolated 
25 conqiartments within housing 14. The six compartments are arranged in 
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two separate series of three compartments each, and each series forms one 
of first airflow path 18 and second airflow path 30. 

Specifically, first inlet 22 communicates with compartment 
100 which communicates in turn with a first inlet of heat exchanger core 
64. Tite corresponding first outlet of heat exchanger core 64 
communicates with compartment 114 which, because divider wall 68 
tenninales at the horizontal arms of blower mounting 48, extends along 
the full length of housing 14 to the inlet of blower housing S2b. The 
outlet port 49 of blower housing 52b is in compartment 108 which 
communicates with first outlet 26. This combination of compartments 
100, 1 14 and 108, along with heat exchanger core 64 and blower housing 
S2b, forms first airflow path 18. 

Similarly, second inlet 36 communicates with compartment 
112 which communicates in turn with a second iidet of heat exchanger 
core 64. Hie corresponding second outlet of heat exdianger core 64 
communicates with compartment 116 which, similar to conqMrtment 1 14, 
extends the full length of housing 14 to the inlet of blower housing 52a. 
The outlet port 50 of blower housing 52a is in compartment 120 which 
communicates with second outlet 40. This combination of compartments 
112, 116 and 120, along with heat exchanger core 64 and blower housing 




As shown in Figures 4 and 5, a port 72 is provided in 
divider wall 68 betwera compartment 100 and compartment 120. A 
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damper means, indicated generally at 76, is installed within compartment 
100 and is operable to either dose port 72 or close first inlet 22. 
Specifically, damper means 76 comprises a drive means 80, which is 
attached to the interior of inclined face 15, and whose drive shaft is 
connected to a gate 84 such that gate 84 is movable between a ventilation 
position, wherein port 72 is closed and a defrost position wherein first 
inlet 22 is closed. In the presently preferred embodiment, drive means 
80 is a reversible electric motor, gate 84 is formed firom a piece of gauge 
sheet metal to each side of whidi a foam sealing member 96 has been 
attached. Drive means 80 is connected to a control means (not shown), 
the operation of which will be described in greater detail below. 

The present invention has two operating modes, namely a 
ventilation mode and a defirost (or recirculation) mode. During use, HRV 
10 operates predominantly in ventilation mode. Figures 5 and 6 show 
HRV 10 in ventilation mode under normal conditions, as if HRV 10 were 
installed in a residential or commercial structure. In situations where the 
temperature of the fresh air from outside the building is cooler than the 
stale air from within the building, heat is transferred in heat exchanger 
core 64 from the stale air exiting the building through HRV 10 to the 
fipesh air entering the buildipg through HRV 10. 

^ Under these conditions, first airflow path 1 8 carries the fresh 
air into the building and second auflow path 30 carries the stale air 
intended for dischaige from the building. During ventilation mode, gate 
84 remains in die ventilation position such that port 72 is closed and first 
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inlet 22 is open. As indicated by the dashed arrows in the Hgures, 
blower assembly 44 draws the cool fiesh air through first inlet 22» 
compartment 100 into heat exchanger core 64. Simultaneously, blower 
assembly 44 also draws ^warm exhaust air, as indicated by the heavy 
S arrows in the Figuies, through second inlet 36, compartment 112 and into 

heat exchange* core 64. 

Heat from the stale air is transferred to the fresh air in heat 
exchaz^r core 64 resulting in the fresh and stale airflows leaving the heat 
10 exchanger as warmed fiesh air and cooled stale air respectivelyi Duxiqg 

passage through heat exchanger core 64, the moisture in the stale air 
condenses within heat mhai^er core 64 and drops to the bottom of 
housir^ 14. A drain (not shown) is provided through housiqg 14 to allow 
this condensate to escape. 

15 

From heat exchanger core 64, the fresh air is drawn through 
compartment 114 into blower housing S2b. Similarly, from heat 
exchanger core 64 the stale air is drawn through compartment 116 into 
blower housiqg S2a. It is important to note that the aforementioned 
20 passages and compartments, up to blower assembly 44, are maintained at 

a lelatiye negative pressure by the ^nm (^blower housings S2a and S2b. 

The warmed fre^di air is fenced, blower 
49, into compartment 108 and out through first oudet 26 where duct work 
25 (not shown) carries the air into the building supply distribution duct work. 

Similarly, the cooled stale air is forced by blower S2a out of port SO, into 
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compartment 120 and out through second outlet 40 where duct work 
carries this air to the exterior of the building. 

Under conditions in whidi the outside air is below fieeziqg 
the above-described problem of frostily can occur. As is often the case 
in cold climates, the heat energy tnmsferred from the stale air to the fresh 
air is enough to cause the stale air to drop bdow 32 (O'^Q. If there 
is sufficient moisture in the stale air, the moisture will condense and can 
freeze in a portion of heat exchanger core 64 closest to compartment 116. 
Upon continued operation of HRV 10, ice can build up to the point a 
serious degradation of heat transfer efficiency occurs and/or the flow of 
fresh air through HRV 10 is reduced or inhibited. 

Accordingly, HRV 10 includes a ddrost mode whidi 
substantially eliminates the above-described problems. Figures 7 and 8 
show the airflows in the ddrost mode of operation. Duriqg defrost mode, 
gate 84 is in the defrost position, doAng fint inlet 22 and preventing 
fipesh air firom entering first aurflow padi 18. 

Thus, as shewn in Figure 7 and 8, warm stale air is drawn 
(by negative pressure induced fay blower housing S2a) into second inlet 
36, through compartment 112, into the second passage of heat exchanger 
corp 64, through (X)m^[)ai;tment ^16 into blower hpusi^g 52a. Hie warm 
stale air exits blower houung S2a, under pressure, tiirough port SO into 
compartment 120, Because gate 84 has opened port 72 and closed first 
inlet 22, a negative pressure is created by blower S2b hi compartment 
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100. This causes the warm stale air in compartment 120 to be drawn 
through port 72, compartment 100, the fint inlet of heat ^cchanger core 
64, compartment 114 and into blower housing S2b. The warm stale air 
exits blower housing S2b throu^ port 49 into compartment 108 and then 
exits throu^ first outlet 26 back into the building. When passing through 
the first inlet in heat exchanger core 64, this warm stale air serves to 
defix)st the first inlet and any resulting liquid moisture ^ts housing 14 
through the above-mentioned drain or mdy be evaporated by the stale air, 
serving to humidiiy it. 

lb ensure that substantially no warm stale air exits second 
outlet 40, the reladve pressure in compartment 120 is balanced by the 
blower housings S2a, S2b to ensure that substantially all of the air exiting 
port 50 enters port 72. If required, additional balandng.may be achieved 
by providing one or more baffles, as desired. For example, in the 
presently preferred embodiment it has been determined that improved 
balandng is obtained with a baffle plate SI in place, baffle plate 51 
ensuring that the airflow exiting port 50 is not aimed directiy at second 
outlet 40. 

As will be apparent to those of skill in the art, any other 
suitable balancing mechanism or combination cS mechanisms may be 
engdo;^ provided that the pi!es9ure on thf^ compartment 100 side of port 
72 is suffidently less tiian die pressure on the compartment 120 side of 
port 72 to ensure that the warm stale air does not exit second outlet 40 to 
any substantial degree. Consequendy, diis metiiod prevents a negative 
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pressure situation occunii^ within the building and operates with a sii^ 
two-position damper means. 

In the presently preferred embodiment, the control means for 
HRV 10 comprises a temperature sensor (not shown) which is located in 
dose proximity to first inlet 22 such that when the temperature of the cool 
fresh air drops to a temperature of approximalely 26.6**F (-3"C) or 
below, HRV 10 will enable operation in defrost mode. The temperature 
sensor in the presently preferred embodiment comprises a thmnistor 
which is connected to the control means. When the defrost mode is 
enabled, the control means operates to provide a *3 and 30' c^de. 
Spedfically, in this ^de HRV 10 opmtes in ventilation mode for 
qyproxinuitely 30 minutes, as previously described, and then switches to 
defrost mode for apprcndmatdy 3 minutes. It is forfher contemplated that 
other defrost cydes can also be employed as desired. 

For example, in an alternative embodiment, the contnd 
means is operable to sdect from two or more different c^des, dq)endiqg 
upon the temperature of the cod fresh air. For example, if the cod fresh 
air has a temperature bdow -20''C, as indicated by the themustoi; the 
control means may operate HRV 10 in a *6 and 30" ^e (or a "3 and 
IS" cyde) widi operation reverting to Uie "3 and 30" cycle when the cod 
freish ak warms .t^^ 

Duriqg warmer seasons when the finesh air is wanner than 
the stale air, sudi as for exantjde when tiie building is air conditioned, the 
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effect of HRV 10 will be to cool the iiesh air. Of course, under these 
coioditions defrost mode will be inhibited the control means and HRV 
10 will continually operate in ventilation mode. 

5 An alternative embodiment in accordance with the present 

invention is shown in Figures 9 and 10 and, in these Figures, like 
elements to those of the above-described embodiment of Figures 1 
through 8, are indicated with like reference numerals. 

10 An HRV 200 iis provided widi a genially rectaqgular 

housing 204. In the case of this embodiment, first and second outlets 
26,40 are located on opposiqg vertical sides of housiqg 200 as it is 
cont) 



IS A blower assembly 244 is fixed in the top right comer of 

hou^ 204. Blower assembly 244 comprises a mounting fi!ame 248 to 
which a pair of blower housings 252 and 2S3 are mounted, eadi of which 
is connected to a respective one of a pair of motors 256 and^2S7« As 
shown in the Figures* and unlike the embodiment of Figures 1 through 8, 

20 blower assembly 244 is not didably mounted within housiqg 204 as 

adequate access is provided to blower assembly 244 when the door (not 
shown) for housing 204 is opened. However, it is contemplated that a 
slidabl;|r removs^le assembly^ similar to that described with resp^ to 
Figures 1 through 8, can be employed if desired. It is also contemplated 

25 duit blowmr assembly 244 can employ a singlje motor, if desired. 
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In this embodiment, housing 204 is essentially divided into 
four compartments. Specifically, first inlet port 22 communicates with 
compartment 100 which communicates in turn with a first inlet of heat 
exchanger core 64. The corresponding first outlet of heat exchanger core 
5 64 communicates with compartment 114 and then with blower housing 

2S2 and first ouUet 26. 

In a similar manner, second inlet port 36 communicates with 
blower housing 253, compartment 112, and then with a second inlet of 

10 heat exchanger core 64. The corresponding second outlet of heat 

changer core 64 communicates with compartment 116 and then with 
second oudet 40. Port 72 is located on a divider wall 208 which 
separates compartment 100 from compartment 116. Damper means 76, 
is fixed to divider wall 208 within compartment 100 and is operable to 

IS either close port 72 or close first inlet 22. 

The operation of HRV 200 is substantially the same as the 
previously described operation with respect to HRV 10. One difference 
of HRV 200 is that outlet port 49 of blower housing 252 vents directly to 

20 first outlet 26, and the suction side of blower housing 253, associated with 

second airflow path 30, is located directly adjacent second inlet 36. 
Consequently, air in the first airflow path 18 is drawn through a majority 
of .HRy 200 by negative pr^sure until it enters blower hpusing 252, 
adjacent tiie first outiet 26. Similarly, air in iht second aiiflow patii 30 

25 is blown through HRV 200 under positive pressure. 
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While operating in ventilation mode, as shown in Figure 9, 
gate 84 is in the ventilation posdtion, closing port 72. Cool fiesh air is 
drawn through first inlet 22, compartment 100 and into heat exchaqger 
core 64. Simultaneously, warm stale air is drawn into second inlet 36 and 
into blower housing 253 from which it is blown under pressure through 
compartment 112 into heat exchanger core 64. Heat from the warm stale 
air is transfened to the cool finesh air in the heat exchanger core 64. 
Exiting heat exchanger core 64, the wanned fresh air enters compartment 
114 where it is drawn into blower housing 252 and blown out under 
pressure via port 49 and fiist outlet 26. Simikurly, the cooled stale air 
exits heat exchanger core 64 into compartment 116 and is blown out 
through second outlet 40. 

When operating in defrost mode, as shown in Figure 10, 
gate 84 is moved to tiie defrost portion, dosing first inlet 22 and 
allowing air to move through port 72 from compartment 100 to 
compartment 116. During operation in defrost mode, warm stale air 
entering second inlet 36 is blown through blower housing 253 and into 
compartment 112. The air then passes through heat exchange core 64 
under pressure into compartment 116. At this point, die poative pressure 
from blower 253 is substantially balanced 1^ die negative pressure in 
compartment 100 formed by blower 252. Thus, stale air passes duough 
pcnjt 72, into compartment Ipp where it is routed back tiirough heat 
exchanger core 64, compartment 114, blower housing 252 and out 
through first outlet 26. In tiiis mode oS operation, HRV 200 functions to 
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recirculate mxm stale exhaust air through HRV 200 for the purposes of 
defrosting heat exchanger core 64. 

As will be apparent to one of skill in the art, the pressure 
balance created between compartment 116 and compartment 120 results 
in a pressure at second outlet 40 which is substantially at or below 
atmospheric conditions and egress of stale air through second outlet 40 is 
substantially eliminated. As before, the formation of a relative negative 
pressure within the buildiqg is thus inhibited. 

The control means for HRV 200 is substantially the same as 
that described above for the embodiment of Figures 1 through 8 and a 
similar "3 and 30" cyde is Really employed. 



IS It is contemplated that the materials and means described 

above mzy be substituted without departing from the spuit and scope of 
the invention. F6r example, although the above-described drive means 
employed an electrical motor, it is contemplated that vacuum motors, 
8<denoids or air cylinders could also be employed. Also, the blower 

20 means may be any suitable device including individual blower/motor 

units. It is also contemplated that the housing, gate and divider walls may 
be febricated firom any suitable material including sheet metal, plastic 
and/or fibreglass. 
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W6 daim: 

L A heat xecovery ventilator for transferring heat between a 

first airflow and a second airflow comprising: 
a bousing; 

5 a first airflow path defined between a first inlet and a first 

oudet; 

a second airflow padi defined between a second inlet and a 
second outlet; 

a heat transfer means to transfer heat between airflows in 
10 said first and second airflow paths; 

a blower means to induce said first and second airflows; . 
a damper means comprising a gale movable between a first 
damper position in which said first and second airflows pass through said 
heat transfer means and said first and second air paths respectively, and 
IS a second damper position wherein said first inlet is blocked and where 

substantially all of said second airflow air is redirected from said heat 
transfer means to said fint airflow path adjacent said blocked first inlet, 
said redirected second airflow passing through said heat transfer means 
to defrost said heat transfer means and then exitii^g said first outlet; and 
20 a control means to contrd said damper means. 

2. A heat recovery ventilator according to claim 1 wherein said 

control, means pr^i^ts movement of said gate between said first and 
second damper positions until said first airflow reaches a predefined 
25 temperature at said first inlet. 
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3* A heat lecovery ventilator according to claim 2 wherein said 

gate is moved between said first and second damper positions in a 
predefined ^lical manner. 



S 4. A heat lecoveiy ventilator according to daim 3 wherein said 

predefined temperature is less than approximately at 26*^? (*3''C). 

5. A heat recovery ventilator according to claim 3 wherein said 
predetermined time cycle comprises appnxdmately 3 minutes in said 

10 second position after 30 minutes in said first position. 

6. A heat recoveiy ventilator according to claim 1 whmin said 
first and second inlets and said first and second outlets are provided on 
the top of said housiqg. 

15 

7. A heat recoveiy ventilator accordiqg to daim 1 whereinsaid 
first and second outlets are provided on opposed sides of said housiqg. 

8. A heat recoveiy ventilator according to daim 1 wherein said 
20 blower means to induce comprises a centrifugal type blower. 

9. A heat recoveiy ventilator according to daim 1 wherein said 
heat transfer meafis i^ slid^ly mounted ^within said housing. , 

25 10. A heat recovery ventilator according to claim 9 wherein said 

blower means is slidably mounted within said housiqg. 
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11. A heat recovery ventilator apcoiding to claim 10 wherein 
said heat transfer means and said blower means are slidably mounted on 
a common set of mounts* 

5 

12. A heat recovery ventilator accordiog to daini 1 whereinsaid 
heat transfer means comprises a substantially cubical, multi-plate air to air 
heat exchaniger. 

10 13. A heat recovery ventilator according to claim 1 wherein 

airflow through the portion of said first airCiow path between said first 
inlet and said heat transfer means and the portion of said second airflow 
path from said second inlet to said heat transfer means is substantially 
linear. 
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